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Abstract

The presence of global value chains challenges the neoclassical idea of the firm since it implies firms
are not monolithic but are rather interdependent on the larger economic environment.
Examining establishments, the smallest units of production within firms, sheds light on the
microeconomic incentives determining the location of production and whether a firm produces a
good or sources it. Most work on multiproduct firms looks at developed countries, but constraints
on firm growth are greater in developing economies. We examine multiproduct establishments in
India during a high growth period. Multiproduct establishments made up the bulk of manufacturing
production, and their product turnover contributed 28 per cent to net sales growth. Unlike the
nineties which witnessed drastic liberalization, establishments in the two-thousands dropped
products at rates similar to those for the US. Sales dispersion across products also predicts product
addition.
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1. INTRODUCTION

The presence of global value chains challenges the neoclassical idea of the firm since it
implies firms are not monolithic but rather choose both where to locate production and also
whether to produce inputs and outputs within their boundary. Furthermore, firms tend to
co-produce products, making them multiproduct firms, and these firms dominate production
and trade.! Understanding how the smallest units of production within firms make produc-
tion choices, i.e. how establishments within firms adapt their product mix to adjust to their
economic environment, sheds light on the microeconomic incentives determining the location
of production and whether a firm produces a good or sources it.

The question of why firms make several products within one plant has a long tradition
in industrial organization and business economics. In influential work on the theory of
the firm, Penrose (1955) proposes that successful product diversification enables firms to
avoid the limits to growth imposed by the size of a single product market. Firms make
investments to reorient their product mix, and these activities make up a large fraction of
aggregate changes in industry-level variety and productivity.? Adding or dropping a product
is an important event for firms. A growing literature shows firms tend to move towards a
few successful products, and focusing on these selected products enables them to survive
and grow (Bernard et al. 2010b, 2011; Eckel and Neary 2010; Eckel et al. 2009; Mayer et al.
2009; Tacovone and Javorcik 2010).

However, we know little about the process of product diversification in developing economies.
Studying the period just after the liberalization of 1991, Goldberg et al. examine product
turnover of manufacturing firms in India, and show that multiproduct firms engage in sub-
stantial product adjustment. A striking finding is that the input tariff reductions of the
nineties enabled Indian firms to increase their product range, but these firms engaged in
very little product dropping, relative to their US counterparts. Goldberg et al. suggest
that this might be due to remnants of the licensing regime that make it difficult to drop
unprofitable products or due to the rapid growth in the post-liberalization era.?

We examine product turnover of manufacturing establishments in India during the early
2000s. This is a period of high growth, much higher than the post-liberalization period
of the nineties. Bollard et al. (2013) find that only a small fraction of this high growth

can be attributed to policy reforms such as tariff cuts, investment policies and delicensing

n the United States, 90 per cent of manufacturing production is done by multiproduct firms, and 89 per
cent of these firms adjusted their product mix within five years (Bernard et al. 2010a).

2For example, Bernard et al. (2010b) find that within-firm product expansion accounts for about half of US
output of new products. Doraszelski and Jaumandreu (2007) show within-firm productivity growth accounts
for two-thirds of total productivity gains among Spanish firms.

3This is important because constraints on firm growth are particularly acute in developing countries (The
World Bank 2013). Firms in developing countries are typically smaller, less productive and grow less, relative
to firms in developed countries (Bloom et al. 2010).
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of products. Most of the unaccounted productivity growth is within firms, and mainly
concentrated in large firms (Harrison et al. 2013). Using detailed survey data, we document
the product turnover patterns of Indian firms. We find that multiproduct firms made up
the bulk of manufacturing production, and their product turnover contributed 28 percent
to net sales growth. Unlike the nineties, firms dropped products at rates similar to those
for US firms. We therefore capture the process of product turnover of firms in a developing
economy that moved from severe constraints on product rationalization to a more dynamic
environment. We also find that higher sales dispersion across products predicts product
addition.

The remainder of the paper starts with a description of the Indian plant data in Section
2. Section 3 contains the basic patterns and compares it with those for the United States

and India during the nineties. Section 4 concludes.

2. INDIAN MANUFACTURING DATA

We use annual data on manufacturing firms from the Indian Annual Survey of Industry
(ASI), which is conducted by the Indian Ministry of Statistics and Programme Implemen-
tation, and is the Indian government’s main source of industrial statistics on the formal
manufacturing sector.

The ASI consists of two parts: a census of all manufacturing plants that are larger than
100 employees, and a random sample of one fifth of all plants that employ between 20 and
100 workers. The ASI’s sampling methodology and product classifications have changed
several times over the course of its history. In order to ensure consistency, we focus on the
time frame of the fiscal years (May to April) 2000/01 to 2007/08.

The ASI contains information on outputs at the plant level. It differs from the Prowess
database, published by the Centre for Monitoring the Indian Economy and used by Goldberg
et al. (2009) (henceforth GKPT) to document product turnover among Indian manufacturing
firms. Compared to the ASI, the Prowess database contains only information on firms listed
on the Bombay Stock Exchange.

The key variable for our analysis is the product turnover of firms. So the product def-
initions of the ASI and their comparison with other studies is important. The pioneering
study of multiproduct firms is Bernard et al. (2010b) (henceforth BRS) which documents
multiproduct manufacturing firms in the United States using the US Census Bureau’s Lon-
gitudinal Business Database. At their finest level, BRS have 1,440 5-digit SIC products for
US firms in 455 4-digit industries belonging to 20 2-digit SIC sectors. GKPT have 1,886
“products” under 108 4-digit NIC industries in 22 2-digit NIC sectors. Compared to them,
ASI has 5,204 5-digit ASIC products at the finest level. A broader 4-digit code contains
1,108 distinct products which is roughly comparable (in the numbers of product codes) with
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the finest levels reported in BRS and GKPT. These products are in 262 3-digit ASIC indus-
tries, which can be further aggregated to 64 2-digit sectors or nine 1-digit sectors. Table 1

summarizes alternative definitions for products and classification codes in each database.

TABLE 1. PRODUCT DEFINITIONS

Number of: BRS GKPT ASI
Finest Products 1,440 5-digit SIC 1,886 CMIE 5,204 5-digit; 1,108 4-digit
Finer Products 455 4-digit SIC 108 4-digit NIC 262 3-digit ASIC
Sectors 20 2-digit SIC 22 2-digit NIC 64 2-digit /9 1-digit
Classification 5/4-digit SIC CMIE/4-digit NIC 5/4/3/2/1-digit ASIC

3. PropucT TURNOVER AMONG INDIAN MANUFACTURING FIRMS

This section describes the nature of product turnover in multiproduct Indian firms during

the 2000s. Five key facts emerge:

1) Multi-product firms dominate production.
2) Firms focus on core competencies.

(1)

(2)

(3) Product turnover is prevalent.

(4) Product churning is similar to the US.
(5)

5) Higher sales dispersion across products predicts product addition.

This section examines each of these in turn.

3.1. Multi-Product Firms Dominate Production. Table 2 shows the prevalence of
multi-product firms in our sample. Multi-product firms account for 39% of observations
at the 4-digit level (41% if products are defined at the 5-digit level), similar to BRS and
GKPT’s datasets (39% and 47%, respectively). As is well known, multi-product firms tend
to be larger: they account for 71% of sales. Multi-sector firms account for 19% (2-digit) and
8% (1-digit) of the observations in the sample, but 49% (32% respectively) of sales.
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TABLE 2. FREQUENCY AND SALES SHARES OF FIRMS

5-digit 4-digit 3-digit
Obs % Firms % Sales Obs % Firms % Sales Obs % Firms % Sales
1 15946 58.6 28.7 159873 61.2 30.4 176882 67.8 37.8
2 53859 20.6 20.4 56503 21.6 21.5 54777 21.0 24.1
P 3 26864 10.3 12.4 24460 9.4 14.4 19430 7.4 13.3
é 4 14477 5.5 8.6 11413 4.4 9.7 5869 2.2 8.0
S 5 6183 2.4 7.4 4585 1.8 57 2415 0.9 5.3
A 6 3028 1.2 3.7 2134 0.8 4.3 1030 0.4 5.8
i 7 1678 0.6 3.7 1085 0.4 5.6 441 0.2 2.2
8 1050 0.4 3.3 599 0.2 3.6 139 0.1 1.1
9 641 0.2 4.9 299 0.1 2.0 51 0.0 0.6
10+ 331 0.1 7.1 106 0.0 2.7 23 0.0 1.8
2-digit 1-digit
Obs % Firms % Sales Obs % Firms % Sales
1 212420 81.4 50.7 239970 91.9 68.3
2 36568 14.0 28.4 19219 7.4 27.3
£ 3 8608 3.3 12.2 1683 0.6 4.1
%‘ 4 2523 1.0 5.0 168 0.1 0.3
£ 5 717 0.3 2.0 15 0.0 0.0
o 6 180 0.1 1.6 2 0.0 0.0
7 34 0.0 0.0
8 5 0.0 0.0
9+ 2 0.0 0.0

Source: Author’s calculations from ASI data.

GKPT’s sample of publicly listed firms in India during the nineties gives similar results,
24% of firms are multi-sector firms and their share in total sales is 54%. Table 3 compares

sales shares in our sample with GKPT.

TABLE 3. COMPARISON OF MULTIPRODUCT FIRMS IN GKPT AND ASI

Share of Firms Share of Output  Mean #Products

Type of Firm ASI GKPT ASI GKPT  ASI GKPT
Multiple 4-digit Products 0.39 0.47 0.70 0.80 2.81 3.06
Multiple 3-digit Products 0.22 0.33 0.62 0.62 2.55 2.01
Multiple 2-digit Products 0.19 0.24 0.49 0.54 2.34 1.68

Note: ‘Mean #Products’ refers to the average number of products in the respective subsample.
Products are based on ASIC in ASI and CMIE/NIC in GKPT.

3.2. Firms Focus on Their Core Competencies. Table 4 shows the sales distribution of

products within firms. The fact that a firm generates a large proportion of its sales revenue
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from its primary products suggests that firms have ‘core competencies’. The concentration of
sales is similar to the findings of GKPT (Table 3) that uses the CMIE data on publicly listed

firms. This confirms the soundness of the data and the comparability across the datasets.*

TABLE 4. AVERAGE SALES SHARES BY PRODUCT RANK

4-digit Products in ASI GKPT 4-digit Products

Rank 1 2 3 4 5 6 7 8 9 10 Rank 1 2 3 4 5 6 7 8 9 10+
1 100 87 78 72 62 57 54 51 46 44 1 100 8 75 70 65 63 62 64 53 44
2 13 17 18 21 22 22 20 20 20 2 14 20 21 21 21 19 16 22 20
3 5 7 10 11 11 12 12 11 3 4 7 9 9 9 9 12 13
4 2 5 6 64 7 8 8 4 2 4 4 6 5 7 7
5 2 3 4 5 5 6 ) 2 2 3 3 3 4
6 1 2 3 4 4 6 1 1 2 2 3
7 1 2 3 3 7 0 1 1 2
8 1 2 2 8 0 1 2
9 1 1 9 0 1
10+ 1 2

Note: Columns indicate the number of products, rows indicate the sales rank of the product.

3.3. Product Turnover is Prevalent. We now turn to documenting product turnover
among the ASI firms. To study the determinants of product turnover, we will examine how
firms add products across different ASIC industries. Table 5 shows the fraction of firms
that change their product scope over a one-year, three-year, and five-year horizon. Given
the nature of the ASI sampling methodology, our panel is not balanced; an n-year horizon
hence consists of all observation pairs that are n years apart from each other. The product
scope changes are forward-looking: a plant that produces one product in year t and the
same product together with a new one in year ¢t + 1 would be counted as an ‘add only’ for a
single-product firm at the one-year horizon. Looking at the 4-digit ASIC category, we find
that 65% of all firms make some change in their product range in a 5-year horizon. The
corresponding number for 3-digit products is 57%, showing that product churning is highly
prevalent. This product churning (at the 4-digit level) makes up 28% of the net sales growth
per year for manufacturing during 2002-2008.°

4We are unable to replicate GKPT for the nineties using the ASI because it does not have a panel dimension
in the nineties.

SNumbers in the table are the percentage of firm-year observations that fall in the respective category.
Product additions and drops are defined forward-looking, i.e. if a firm has one product in year 2001, and
sells the same product plus an additional one in year 2002, this would count as one observation in the "add
only" category in 2001 (also, it would count as a single-product firm). Hence, by definition, single-product
firms cannot only drop a product.



TABLE 5. PrRobpucT TURNOVER

Percentage of Firms

1-year Horizon

3-year Horizon

5-year Horizon

Sales-Weighted Percentage of Firms

1-year Horizon

3-year Horizon

5-year Horizon

£, =% B .28 B, :2f - - - -

2 =2 88 =2 2 2R = =2 2 A Z =2 2R~ =2 2 R~ = =2 g A

T 09y T oOoCQyw T ooy T 0Py T oOoQyw ©Tol oy

T 5 B T Bag g 2o < g B g T oo B T g 2

o T = T o T = T o T = o T = o T = T o T = T

Z < A < Z < A < zZ < A < zZ < A < Z << A < Z < A <

Single 93 4 3 92 5 4 91 5 4 93 6 1 92 7 1 91 7 1
1-digit Multi 51 4 38 7 40 4 48 8 34 3 53 9 59 5 25 11 58 5 30 7 5% 4 36 4
All 89 4 4 4 &8 4 5 4 8% 5 6 5 8 5 9 5 8 6 10 3 8 6 12 2

Single 84 7 10 81 8 11 79 9 12 89 7 4 89 7 4 &8 7 4
2-digit Multi 41 7 31 21 30 7 38 24 26 7 42 25 41 9 27 23 35 10 34 22 35 6 40 19
All 74 7 7 12 69 8 9 14 66 9 11 15 64 8 14 14 61 &8 18 13 62 6 20 12

Single 75 8 17 70 11 19 68 12 20 86 7 7 8 8 7 84 8 8
3-digit Multi 36 8 24 33 26 8 29 36 22 8 31 39 29 10 25 37 23 14 26 38 22 9 34 36
All 62 8 8 22 54 10 11 25 51 10 12 27 48 9 16 27 44 12 17 27 43 9 22 26

Single 63 7 30 56 10 35 52 11 37 80 5 15 79 6 15 T 16
4-digit Multi 26 6 16 51 18 7 20 56 15 6 21 58 23 6 17 54 16 11 17 56 15 6 20 59
All 47 7 7 39 39 8 9 44 35 9 10 47 39 5 12 44 33 10 12 45 32 6 15 47
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3.4. Product Churning Rates are Similar to US Firms. One fact that emerges is that
product turnover in the ASI data is broadly similar to BRS. Looking at the comparable
4-digit ASIC category, we find that 65% of all firms make some change in their product
range in a H-year horizon, compared to 54% of firms in BRS. For multi-product firms, this
difference is smaller: 85% in the ASI data compared with 80% in BRS. The main difference
is a higher percentage of multiproduct firms drop products in the ASI than BRS, but this
difference is small when the prevalence is weighted by firm sales. Compared to BRS, we find
that fewer firms add and drop products, leading to higher levels of no activity firms when
weighted by firm sales.

Another fact that emerges is that product turnover in the ASI data is higher than in
GKPT. Even looking at the highly aggregate 2-digit ASIC category (which has 64 product
categories), we find that 26% of all firms make some change in their product range. GKPT
find instead that only 10% of firms engage in product range changes where the product is
the finest level of aggregation which has 1,500 product categories. For multi-product firms,
this difference is even wider: 59% in the ASI data compared with 14% in GKPT. These
differences are also present for both the subset of sample firms of the ASI and the subset of
census ASI firms. Compared to GKPT, we also find higher levels of product dropping. In
our sample, 7 percent of all firms drop products (4-digit) without adding new ones in the
same year. The figure is higher over a three-year horizon (9%) and five-year horizon (10%).
In GKPT’s sample, only 2% of firms drop products without adding new ones (3% and 5%
over a three-year and five-year horizon). The right panel of Table 6 weighs the fractions of
product-changing firms by their sales revenue. Twelve percent of sales revenue gets dropped
at an annual frequency without being replaced by a new product in the same period (in

GKPT’s sample, the corresponding fraction is three percent).®

6The fact that many firms seem to be replacing existing products by new ones raises concerns about the
quality of the reported product codes. If plant managers are inconsistent over time in their reporting of
product codes, the true fraction of firms that is either adding or dropping products would be higher than
the observed fraction of firms. Hence, our estimates of the prevalence of product additions or droppings are
lower bounds for the true number. Note also that misreporting of product codes is likely to be washed out
as we aggregate products to three-digit industries and one- or two-digit sectors.
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TABLE 6. PrRoDUCT TURNOVER OVER A FIVE-YEAR HORIZON

% of Firms Sales-wtd. % of Firms
No Add Drop Add & No Add Drop Add &
Activity Only Only Drop Activity Only Only Drop
Single 52 11 37 7 7 16
4-digit  Multi 15 6 21 58 15 6 20 59
All 35 9 10 47 32 6 15 47
Single 80 19 1 76 24 0
GKPT Multi 63 26 8 3 53 29 3 15
All 72 22 4 2 57 28 2 12
Single
BRS Multi 20 32 12 36 6 12 8 75
All 46 14 15 25 11 10 10 68

Note: Numbers in the table are the percentage of firm-year observations that fall in the respective
category. Product additions and drops are defined forward-looking, i.e. if a firm has one product
in year 2001, and sells the same product plus an additional one in year 2002, this would count
as one observation in the "add only" category in 2001 (also, it would count as a single-product
firm). Hence, by definition, single-product firms cannot only drop a product. Rows “BRS” are
reproduced from Table 3 in Bernard et al. (2010a). Rows “GKPT” are reproduced from Table 4
in Goldberg et al. (2009).

Perhaps the most striking difference between our results and GKPT’s is the prevalence of
product droppings by multi-product firms. In Table 7 we decompose product scope changes
by studying the transition matrix of the number of products. Element (n, k) is the number
(top panel) or percentage (lower panel) of firm-year observation with n products that have
k products the next time we observe them. The matrix in the top panel looks fairly sym-
metric, suggesting that there is no salient trend in the average number of products in our
sample. Since the distribution is skewed towards firms with fewer products, the transition
probabilities are higher for a reduction in the number of products, which also explains the

high probability of product droppings among multi-product firms in Table 5.
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TABLE 7. TRANSITION MATRIX FOR THE NUMBER OF PRODUCTS

A. Number of Observations

# products, next time we observe the firm

1 2 3 4 5 6 7 8 9 10 11+
- 1 76023 7817 1688 528 209 92 35 18 8 3 0
% 2 7810 19402 3766 897 260 78 31 10 5 2 1
2 3 1767 3597 6790 1720 451 133 51 17 12 3 1
g 4 597 865 1762 2890 697 206 63 26 8 5 0
: 5 257 244 441 696 917 334 114 51 13 8 0
5 6 107 77 142 224 312 338 142 55 21 4 1
g 7 46 43 49 75 107 143 162 83 27 6 4
Z 8 41 16 19 22 38 62 91 99 40 7 1
S 9 13 3 6 8§ 14 26 33 44 53 13 3
=10 2 1 2 8§ 3 4 7 811 8 2
o 0 o 0o 1 0 2 4 0 1 1 8

B. Transition Probabilities

# products, next time we observe the firm

1 2 3 4 5 6 7 8 9 10 11+
o 1 88 9 2 1 0 0 0 0 0 0 0
2 2 24 60 12 31 0 0 0 0 0 0
2. 3 12 25 47 12 3 1 0 0 0 0 0
g 4 8 12 25 4 10 3 1 0 0 0 0
2 5 8 8 14 23 30 11 4 2 0 0 0
3! 6 8 5 10 16 22 24 10 4 1 0 0
g 7 6 6 7 10 14 19 22 11 4 1 1
E 8 9 4 4 5 9 14 21 23 9 2 0
S 9 6 1 3 4 6 12 15 20 25 6 1
=10 4 2 4 14 5 7 13 14 20 14 4
o 0 0 0 6 0 12 24 0 6 6 47

Note: Products are defined at the 4-digit ASIC level.
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3.5. Firms with more sales dispersion are more likely to add products. We now
turn to investigating the relationship between the diversification of a firm across product

lines and product turnover. We use the specification
(31) CHANGEJt = 5CONC]t + 6NUMPRODJt + 'YCTRL]t + Qa + oy + €jt

The dependent variable CHANGE,; either encapsulates product additions or drops, depend-
ing on the econometric specification. In the case of product additions, CHANGE}; is one if
firm j adds a 4-digit product between year t and t + 1 (similarly for product drops). The

explanatory variables are as follows:

e CONCj; is a Herfindahl-Hirschman concentration index of sales among the set of a

firm’s products, I}, defined as
CONCjy = ) 5%
i€l

where s;; is firm j’s share of sales coming from product i. CONCj; close to one means
that almost all the sales revenue is coming from a single product; if the revenue coming
from the different products is equal, the index takes its minimum of 1/ |[;;| where
|I;¢| is the number of products made by the firm.

e NUMPRODj; is a vector of zero-one indicator variables for the number of products
(up to 50).

e CTRLj; is a vector of firm-year specific controls, such as size and age.

e o; and oy are firm and year fixed effects.

By estimating Equation (3.1), we are studying the correlation between product turnover
and sales concentration, conditional on firm characteristics. While it is true that firms with
fewer products will typically have higher concentration of sales as measured by the Herfindahl
index CONCj;, we are explicitly taking out the effect of the number of products on turnover
by including a set product add or drop rates by the current number of firm products. Hence,
the coefficient /3 in equation (3.1) is the conditional correlation of concentration and product
turnover both within the firm (over time) and within a group of firms that have the same
number of products. In order to avoid spurious results due to potential misclassification of
products, we only consider product additions and droppings where the rest of the product
range remains unchanged (‘add only’ and ‘drop only’ in Table 5).

Table 8 shows the results from estimating equation (3.1) using ordinary least squares. With
a product drop dummy as a dependent variable, the coefficient of the sales concentration
index is positive and statistically significant: a higher concentration of sales is positively cor-
related with the firm dropping a product. Quantitatively, a one standard deviation increase
is associated with a 1.9-3.5% increase in the probability of the firm dropping one or more

products. Similarly, with a product addition dummy as the dependent variable (columns 5
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and 6 of Table 8), the coefficient of the sales concentration index is negative and significant.
Hence, firms that see an increase in their sales concentration index are more likely to drop,

and less likely to add a product.

TABLE 8. CONCENTRATION AND PRODUCT TURNOVER

Dependent variable: Product Drop Indicator Product Add Indicator
(1) (2) (3) (4) (5) (6)
CONC}, 0.101%** 0.114%%* 0.166%** 0.182%** -0.127%F* -0.114%**
(0.00825) (0.0128) (0.0190) (0.0323) (0.0163) (0.0221)
Firm Age -0.00182** -0.00438*
(0.000689) (0.00173)
Log Firm Size -0.00588**F*  -0.0141***  -0.0105** -0.0223* 0.00353 0.0133
(0.000739) (0.00178) (0.00380) (0.0102) (0.00326) (0.00694)
# products dummies yes yes yes yes yes yes
Year FE yes yes yes yes yes yes
Firm FE yes yes yes yes
Sample Full Multi-product Full Multi-product Full Multi-product
N 66822 28283 66822 28283 66822 28283
R~sq 0.131 0.012 0.664 0.661 0.560 0.515

*p < 0.05, **p < 0.01 Note: Dependent variable is one if the firm adds a product without dropping one (columns 1-4), or is one if the
firm drops a product without adding one (columns 5 and 6). CONC}; is a Herfindahl index of the firm’s sales shares. Standard errors

(in parentheses) are clustered at the firm level.

4. CONCLUSION

Firms’ product scope and turnover are an important component of the organization of
economic activity within firms, their microeconomic responses and their contribution to
aggregate growth. Our paper has investigated product turnover in a large developing country
in which multi-product firms dominate production. While previous work has suggested that
product turnover in India have been lower because of its history of licensing constraints,
we instead find high product turnover rates that are comparable to the United States in
the recent post-liberalization period. Furthermore, we find a key determinant production
churning is sales dispersion: firms with less concentrated product lines add more products
and drop fewer products, controlling for the number of products. Whether these product
dynamic patterns generalize to other settings remains to be seen, but they suggest a rich
area of further study for both microeconomic theories of the firm and sources of aggregate

growth.
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